Targeting mitochondrial biogenesis to treat insulin resistance.
Over the last century, the prevalence of type 2 diabetes has dramatically increased, reaching the status of epidemic. Because insulin resistance is considered the primary cause of type 2 diabetes, the identification of the cellular processes and gene networks that lead to an impairment of insulin action in target tissues is of crucial importance for the development of new drugs and therapeutic strategies to treat or prevent the disease. Numerous studies in humans and animal models have shown that insulin resistance is frequently associated to reduced mitochondrial mass or oxidative function in insulin sensitive tissues, leading to the hypothesis that defective overall mitochondrial activity could play a relevant role in the etiology of insulin resistance and, therefore, in type 2 diabetes. Although the causal relationship between mitochondrial dysfunction and insulin resistance is still controversial, numerous studies show that lifestyle or pharmacological interventions that improve insulin sensitivity are frequently associated to an increase in mitochondrial function and whole body energy expenditure. Therefore, increasing mitochondrial mass and oxidative activity is viewed as a potential therapeutic approach for the treatment of insulin resistance. Here, we review the current knowledge on the role of mitochondria in the pathogenesis of insulin resistance and discuss some of the potential therapeutic strategies and pharmacological targets for the treatment of insulin resistance based on the activation of mitochondrial biogenesis and the increase of mitochondrial oxidative function.